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1. /^magnetic recording medium, comprising: 
a n(Mi-magnetic support; 

a mastic layer formed on the support; and 

a lubric^t layer over the magnetic layer, the lubricant layer including a compound 
selected from theVroup consisting of hydrocarbyl-substituted cyclopentane, hydrocarbyl- 
substituted cydop\tene, hydrocarbyl-substituted cyclopentadiene, and mixtures or 
derivatives thereof 

2. The magnetic recdrding medium of claim 1, wherein the lubricant layer includes a 
hydrocarbyl-substituted cyclopentane, a hydrocarbyl-substituted cyclopentene, or a 
hydrocarbyl-substituted cycloVntadiene as represented by the following respective formulas: 



wherein Ri and are respectively a hydrocarbyl group, and m ^d n are respectively zero 
or a positive integer. 
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3. Th^ magnetic recording medium of claim 1, wherein the lubricant layer includes a 
hydrocarbylWbstituted cyclopentane, a hydrocarbyl-substituted cyclopentene, or a 
hydrocarbyl-^bstituted cyclopentadiene as represented by the following respective formulas: 





wherein R\ and R'2 \^ respectively a functionalized hydrocarbyl group which 
includes a functional group selected from -OH; -NHj; carboxylic acid; carboxylic ester; 
phenolic ester; polyether; amide; kmine; sulfonamide; thiophosphate; and phosphate, and m 
and n are respectively zero or a positive integer. 

4. The magnetic recording medium of claim 1, wherein the derivatives of the 
hydrocarbyl-substituted cyclopentane, hVdrocaibyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene include at l^st one functional group selected from the group 
consisting of hydroxy, carboxylic acid, ami\e, carboxylic ester, carboxylic amide, phosphate, 
and sulfiir-containing groups. 
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5. The mtoetic recording medium of claim 4, wherein the derivatives of the 
hydrocarbyl-subltituted cyclopentane, hydroc^^^^ 

substituted cyci^pentadiene are represented by the following respective formulas: 

[rj-o^-R^— OH 



[rj-o]-R4 — OH 




[r3-o]-R, — OH 



wherein a is 0, 1, 2,^ 4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer; 
Ri, Rj, Rj, and R4 are individually a hydrocarbyl group. 
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6. The nkgnetic recording medium of claim 4, wherein the derivatives of the 
hydrocarbyl-suLitutedcyclopentane, hydrocarbyl-substitutedcydopentene, ^ 
substituted cycbpentadiene are represented by the following respective formulas: 



R3— O^R4— o--P = x 






■3_O^R,-0--P = X 

]. 



R3— oj-R4 — 0--P 



wherein a is\o, 1, 2, 3, 4, 5, 6. 7, 8, 9, or 10; m and n are zero or a positive integer; 
R„ R;, Rj, and R4 individually a hydrocarbyl group; X is either oxygen or sulfur. 
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7. The\magnetic recording medium of cldm 4, wherein the derivatives of the 
hydrocarbyl-iubstituted cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene are represented by the following respective formulas: 



o 




[rj — 0^R4— O-C — Y 



o 




[r3 — 0^R4 — O — C-Y 




[rj — 0^R4 — O — C — Y 



wherVin a is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer; 
Ri, R^, Rj, and R4 are individually a hydrocarbyl group; Y is -OH; -NHj, 

O VVoH ; or -(CFjVF, where b is 1, 2, 3, or 20. 
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8. The Vnagnetic recording medium of claim 4, wherein the derivatives of the 
hydrocarbyl-^bstituted cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene are represented by the following respective formulas: 




PATENT 

Attorney Docket No. 42053.6USPT 



wherein c is 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive mteger; 
Ri, R2, and R3 are individually a hyi^rocarbyl group; K, and R5 individually are hydrogen or 
hydrocarbyl. 
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9. The magn^ic recording medium of claim 4, wherein the derivatives of the 
hydrocarbyl-substitiAed cydopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopenfadiene are represented by the following respective formulas: 

o 




Rs O 



■ ^ 1 II 

o 




o 




wherein c is 0, 1, 21 3, 4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer; 
Ri, Rj, and are individuVlly a hydrocarbyl group; R5 is hydrogen or hydrocarbyl; Z is 
hydrocarbyl or -(CF^-F wh\re b is 1, 2, 3, or 20, 
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10. The magnitic recording medium of claim 4, wherein the derivatives of the 
hydrocarbyl-substiti ited cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopefitadiene are represented by the following respective formulas: 

r 







wherein c is o\l, 2, 3, 4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer; 
Ri, Rj, and R3 are individually a hydrocarbyl group; R5 is hydrogen or hydrocarbyl. 
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11. The magnetib recording medium of claim 4, wherein the derivatives of the 
hydrocarbyl-substitut Jd cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentaUiene are represented by the following respective formulas: 




4 
5 
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12. The Imagnetic recording medium of claim 4, wherein the derivatives of the 
hydrocaibyl-iubstituted cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cldopentadiene are represented by the following respective formulas: 




wherein Im and n are zero or a positive integers; Ri and individually are a 
hydrocarbyl grodp; R3 and R4 individually are hydrocarbyl, hydroxy, nitrile, carboxylic acid, 
carboxylic amidelor carboxylic ester. 



13. The magn^ic recording medium of claim 1, further comprising: 

a protectivAlayer between the magnetic layer and the lubricant layer. 
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14. The magnetic recording medium of clmm 13, wherein the lubricant layer includes a 
hydrocm-byl-sub^ituted cyclopentane, a hydrocarbyl-substituted cyclopentene, or a 
hydrocarbyl-substWedcyclopentadieneasrepresentedbythefollowingrespective formulas: 






wherein Ri and R2 are respectively a hydrocarbyl group, and m and n are respectively 
zero or a positive integer. 
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15, The magnetic\recording medium of claim 13, wherein the lubricant layer includes a 
hydrocarbyl-substitutid cyclopentane, a hydrocarbyl-substituted cyclopentene, or a 
hydrocarbyl-substitut€ d cyclopentadiene as represented by the following respective formulas: 






wherein R\ and K\ are respectively a flinctionalized hydrocarbyl group which 
includes a functional Woup selected from -OH; -NH2; carboxylic acid; carboxylic ester; 
phenolic ester; polyetlfer; amide; amine; sulfonamide; thiophosphate; and phosphate, and m 
and n are respectively Aero or a positive integer. 



16. The magnetic recording medium of claim 13, wherein the derivatives of the 
hydrocarbyl-substituted c)clopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadienfe include at least one functional group selected from the group 
consisting of hydroxy, carboicylic acid, amine, carboxylic ester, carboxylic amide, phosphate, 
and sulfur-containing groups.^ 
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17. The magnetic recorj^ing 
hydrocarbyl-substi 
substituted cyclopentadiene 




medium of claim 16, wherein the derivatives of the 
ibstituted cyclobentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
i re represented by the following respective formulas: 

[rj— O^Rh — OH 





[r3-o]-r,-oh 



[rj — o]-R4 — OH 




wherein a is 0, 1, 2, 3 4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer; 
Ri, R2, R3, and R4 are individLUy a hydrocarbyl group. 
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18. The magnetik recording medium of claim 16, wherein the derivatives of the 
hydrocarbyl-substitutLdcyclopentane, hydrocarbyl-substituted cyclopentene, orhydrocarbyl- 
substituted cyclopenjadiene are represented by the follovsdng respective formulas: 



r 
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19. The magnetic recording medium of claim 16, wherein the derivatives of the 
hydrocarbyi-substiftited cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cydopejntadiene are represented by the following respective formulas: 




[rj — O^R^— O — C — Y 



O 



[rj — C^R4 — O — C — Y 



o 



[^R3 — O^R,— O — C — Y 



wherein a is 0, 1, 2, 3 A 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer; 
Ri, Rj, R3, and R4 are individually a hydrocarbyl group; Y is -OH; -NHj, 

; or -(CFJb-V where b is 1, 2, 3, or 20. 
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20. The magnetic reiording medium of claim 16, wherein the derivatives of the 
hydrocarbyl-substituted cy tlopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadieile are represented by the following respective formulas: 





wherein c is 0, 1, 2, 3A4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer; 
Ri, R2, and R3 are individually \ hydrocarbyl group; R4 and R5 individually are hydrogen or 
hydrocarbyl. 
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21. The riiagnetic recording medium of claim 16, wherein the derivatives of the 
hydrocarbyl-sLbstituted cyclopentane, hydrocarbyl-substituted cyclopentene, orhydrocarbyl- 
substituted cjclopentadiene are represented by the following respective formulas: 



Rj o 





Rj O 




Rs o 




wherein c i\o, 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer; 
Ri, Rj, and R3 are fridividually a hydrocarbyl group; R5 is hydrogen or hydrocarbyl; Z is 
hydrocarbyl or -(CFA-F where b is 1, 2, 3, or 20. 
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22. The magnekc recording medium of claim 16, wherein the derivatives of the 
hydrocarbyl-substituted cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cydopent adiene are represented by the following respective formulas: 







wherein c is 0, 1, 2, 3,^4, 5, 6, 7, 8, 9, or 10; m and n are zero or a positive integer; 
Ri, Rj, and R3 are individually khydrocarbyl group; R5 is hydrogen or hydrocarbyl. 
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23. The magnetic recording medium of claim 16, wherein the derivatives of the 
hydrocarbyl-substitutec cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cycbpenta iiene are represented by the following respective formulas: 
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24. The magnetic recording medium of claim 16, wherein the derivatives of the 
hydrocarbyl-substitut< d cyclopentane, hydrocarbyl-substituted cyclopentene, or hydrocarbyl- 
substituted cyclopentadiene are represented by the following respective formulas: 




wherein m ind n are zero or a positive integers; Ri and Rj individually are a 
hydrocarbyl group; 1 and R4 individually are hydrocarbyl, hydroxy, nitrile, carboxylic acid, 
carboxylic amide, 01 carboxylic ester. 

25. A magnetic hjpad, comprising: 
a head; and 

a lubricant la>fer over at least a portion of the head, the lubricant layer including a 
compound selected fipm the group consisting of hydrocarbyl substituted cyclopentane, 
hydrocarbyl substitutea[cyclopentene, hydrocarbyl substituted cyclopentadiene, and mixtures 
or derivatives thereof 



26. A data storage/reirieval device, comprising: 

a magnetic recorcfing medium including a magnetic layer over a support and a 
lubricant layer over the magnetic layer, the lubricant layer including a compound selected 
from the group consisting omydrocarbyl substituted cyclopentane, hydrocarbyl substituted 
cyclopentene, hydrocarbyl suo^tituted cyclopentadiene, and mixtures or derivatives thereof; 
and 

a magnetic head adjacent io the magnetic recording medium, the magnetic head sliding 
on the magnetic recording mediumVo read and write information on the magnetic recording 
medium. 
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27. The data 
a power 
magnetic head 



itorage/retrieval device of claim 26, further comprising: 
pply for applying a voltage across the magnetic recording medium and the 
foi" reading or writing information on the magnetic recording medium. 



Si 



28. The data 
drive. 



29. 



storage/retrieval device of claim 26, wherein the device is a computer disk 



er, compnsmg: 



A compu 
a CPU; 

a disk drile connected to the CPU so that the disk drive can communicate with the 
CPU, the disk dr ve including: 

a magnetic recording medium having a magnetic layer over a support and a lubricant 
layer over the ma ?netic layer, the lubricant layer having a compound selected from the group 
consisting of hyc rocarbyl substituted cyclopentane, hydrocarbyl substituted cyclopentene, 
hydrocarbyl subs tituted cyclopentadiene, and mixtures or derivatives thereof; and 

a magneti : head adjacent to the magnetic recording medium, the magnetic head sliding 
on the magnetic i^cording medium to read and write information on the magnetic recording 
medium. 



30. A method bf manufacturing a magnetic recording medium, comprising: 
providing a\non-magnetic support; 
forming a nfagnetic layer on the support; and 

forming a likricant layer over the magnetic layer, the lubricant layer including a 
compound selected From the group consisting of hydrocarbyl substituted cyclopentane, 
hydrocarbyl substituted cyclopentene, hydrocarbyl substituted cyclopentadiene, and mixtures 
or derivatives thereof ' 
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31, The ^ethod of claim 30, further comprising: 

formirig a protective layer on the magnetic layer between the lubricant layer and the 
magnettc layer. 
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